trait locus in mouse
For the F 2 , interval mapping was performed using function for females alone approach significance.
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Quantitative genetic research has produced a wealth of
For purposes of comparison to the F 2 interval-mapbasic information concerning genetic influence on alcohol-related processes. Recent developments in quantitative trait locus (QTL) methodology were promptly applied to the task of individuating polygenes affecting alcohol-related attributes in animal models and a body of reliable data is gradually coming into focus as a result of replication and convergence of evidence from a variety of methods. A key issue in QTL research is the need to distinguish true positive results from the false positive results that are inherent in analytical procedures requiring large numbers of significance tests. One school of thought holds that stringent significance levels should be imposed; 1,2 another suggests more modest criteria for QTL nomination, with subsequent confirmation trials with independent samples.
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Recombinant inbred strains 6,7 and various types of intercrosses 8, 9 have been used in correlational designs, both for nomination and confirmation studies. Alternative experimental procedures include knockout preparations 10 and short-term phenotypic selective breeding. 11 We present here results from a third experimental method-that of marker-based genotypic selection-in evaluation of two nominated QTLs for alcohol acceptance in mice.
Differences among inbred strains of mice in volun- Two of these putative QTLs, one from chromosome 12 ping results, we show the pattern of correlations preAlthough absolute AA values of corresponding genotypes vary slightly from study to study and from viously obtained in the RI study 6 (Figure 1b ). The general similarity of the obtained functions in the central marker to marker, the results are remarkably consistent across this chromosomal region. region of the chromosome is apparent. The RI results, however, had not suggested the presence of a male-limIncidental to the purpose of providing parents for the GS 1 animals, the GS 0 animals were phenotyped. Comited effect in the 17-cM region indicated by the F 2 interval analysis.
parison of the contrasting homozygotes for the D15Mit60-D15Mit63 haplotype of this relatively small The foundation stock for genotypic selection was another F 2 group of 60 males and 72 females derived group revealed mean differences in the predicted direction, but these differences were not significant (t = 1.94 from a (C57BL/6 X DBA/2)F 1 . For purposes of distinguishing the two F 2 groups in this report, we desigand 0.24, P Ͻ 0.07 and 0.81, for males and females, respectively). Data for D15Mit60 were available for nate this group as the GS 0 (Genotypic Selection generation 0).
both F 2 and GS 0 groups. When combined, the results showed significant differences between homozygotes GS 1 animals were derived from selective matings of these GS 0 animals. Because confidence intervals for the for males (t = 2.1, P Ͻ 0.03) but not for females (t = 0.40, P Ͻ 0.34). location of QTLs are wide, selection was applied to chromosomal intervals in the GS 0 animals by use of These positive results from the F 2 intercross and the genotypically selected groups would now seem to warseveral microsatellite markers spanning the area giving the strongest evidence of presence of an effective locus.
rant focused research effort toward increasing precision of localization and steps toward molecular For chromosome 12, haplotypes were determined for the markers D12Mit136, D12Mit62, and D12Mit36, characterization of the QTL on chromosome 15. Of the described genes in this general region, Bzrp (peripheral located at 13.0, 19.0, and 28.0 cM, 17 respectively. Eleven matings of individuals homozygous for the benzodiazepine receptor), at 43.3 cM, suggests itself as one possible candidate gene for further evaluation. 18- increasing haplotypes for all three markers produced 35 female and 45 male offspring; 14 matings of homo- 20 We note further that QTLs in the same general region have been identified for response to phencyclidine zygotes for decreasing haplotypes produced 42 female and 40 male offspring.
(PCP) by Alexander et al 21 and for hypnotic dose sensitivity to alcohol by Markel et al. 9 For chromosome 15, the markers D15Mit60 and D15Mit63, located at 26.1 and 37.6 cM, 17 were assessed Interval analysis of F 2 data for chromosome 12 revealed no statistically significant lod score, and there in the GS 0 . Seven matings of homozygote parents produced 15 female and 13 male offspring homozygous for were no significant differences between the GS 1 groups for increasing and decreasing chromosome 12 haplothe haplotypes defined by the increasing alleles for both markers, and five matings produced 16 female and types (P values for males and for females were 0.11 and 0.14, respectively). These consistently marginal or 13 male offspring homozygous for the decreasing haplotypes.
negative results suggest that this nominee may be one of the expected false positives. The success of one of Table 1 presents data for the GS 1 animals for the putative chromosome 15 QTL between 26.1 and these two genotypic selection studies is consistent with the expectations described by Belknap and colleagues. 3 37.6 cM. The homozygous genotypes for the increasing haplotypes show higher average AA scores than the Several aspects of the chromosome 15 results warrant further study. First, although the AA means of the homozygous genotypes for the decreasing haplotypes for both sexes separately and for the combined sexes.
selected parents from the GS 0 generation differed in the predicted direction, the differences between the means The difference is slightly less in males than in females. Thus, the results from marker-based selection clearly were not significant. This outcome might possibly be related to the additional generation during which segreplicate the male results from the original RI nomination and from the F 2 sequel, but also provide eviregation could occur for the background genotype, but more probably is related to sampling error enhanced dence of the influence of the locus in the selected females.
by the smaller sample size and by the low reliability of The correlation between these two measures in a genetically heterogeneous population is relatively ciated differences in the GS 1 , whereas the females showed less (or no) evidence of a QTL in the RIs and low 24 (r = 0.27, P Ͻ 0.05), showing that they are clearly indicators for substantially different parts of the comthe F 2 . No compelling explanation for this discrepancy is apparent. It should be noted, however, that, when plex hypothetical construct of alcohol avidity. AP has been more thoroughly investigated than AA, but the sexes are combined, the chromosome 15 effect is demonstrable in the RIs, the F 2 , and the GS 1 . It is posslatter measure was used by Crabbe et al 23 in a search for a major locus affecting response to ethanol, and ible that this locus exhibits scalar sex-limitation, with the effect size in females sufficiently lower than that these data were reanalyzed in the first application of RI methodology for the nomination of QTLs in alcoholin males so that substantially greater power is required to detect it. Finally, it may be noted that a study by related processes. 25 In the present study, AP and AA were assessed at approximately 60 and 80 days of Crabbe et al 23 on AA did not detect a locus on chromosome 15. We have reanalyzed their original data with age, respectively. the increasingly precise marker information now available, and find suggestive evidence for an association Genotyping between AA and D15Ncvs21 at 53 cM (P = 0.06).
Genomic DNA was prepared from tail (GS 0 ) and liver In addition to the substantive outcome with respect tissue (F 2 ) following standard DNA extraction prototo this chromosome 15 QTL, the present results illumicols. For interval mapping in the F 2 , microsatellite marnate some methodological issues. It is obvious that the kers spaced at distances of approximately 20 cM across groups produced by genotypic selection are genetically chromosomes were chosen with information from the similar to those obtained by genotypic sorting from the MIT database (http://www-genome.wi.mit.edu/cgi-F 2 . In each case, a comparison can be made between bin/mouse/index/) and the Mouse Genome Database.
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contrasting homozygotes for particular chromosomal All primers were purchased from Research Genetics regions with the residual genotype 'random' except for (Huntsville, AL, USA). Amplification was performed linked loci on the chromosomes of interest. There are, on a Perkin-Elmer 9600 thermocycler (Foster City, CA, however, several advantages to genotypic selection. USA). Thermal cycling included a 5-min denaturation Consider, for example, that in a typical F 2 study comstep at 94°C, 35 cycles of 30 s at 94°C, 30 s at 53°C, 30 s paring contrasting homozygotes, twice the number at 72°C, and a final extension step for 10 min at 72°C. desired for comparison must be genotyped (and usu-PCR products were separated on 4% agarose gels with ally phenotyped, as well) because of the number of hetethidium bromide staining. erozygotes generated. By contrast, because of the high fecundity typical of foundation stock parents, an equiv
